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I

0. FOREWORD
Standard ( Part IV ) was adopted by the Indian Standards Institution on 15 January 1981, after the draft finalized by the Sampling Methods Sectional Committee had been approved by the Textile Division Council. 0.2 This Indian Standard has been prepared at the suggestion of the Subcommittee for Physical Methods of Test for Man-Made Fibre Textiles, TDC 1: 20 and forms a necessary adjunct to other parts of this standard. 0.2.1 The number of tests for determination of various characteristics is based on statistical analysis of the extensive amount of data collected from various organizations to ascertain the inherent variability. 0.3 In reporting the result of a test or analysis, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS:2-1960*.

0.1This Indian

1. SCOPE
1.1 This standard prescribes the methods for sampling of continuous filament polyester and polyamide flat yarn for determination of various physical characteristics, namely, linear density, tenacity, elongation at break, evenness, broken filament and oil content. It gives the number of tests for determination of various characteristics with specified degree of accuracy. It also lays down the criteria for ascertaining the conformity of yarn to the specified requirements. 2. TERMINOLOGY 2.0 For the purpose of this standard, the following definitions shall apply.

*Rules for rounding off numerical values (revised).
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2.1 Consignmedt - The quantity of continuous filament polyester polyamide flat yarn delivered to a buyer against a despatch note. 2.2 Lot - All packages of continuous filament polyester or polyamide yarn of definite type and quality belonging to a consignment.

2.3 Limit of Error of Mean-The maximum difference between the sample mean and its true value ( that would be obtained if all the units in the lot were tested ) at a given probability level. sum of observations 2.4 Mean -The tions ( see Appendix A ). divided by the number of observa-

of probability associated with the 2.5 Probability Level - A measure sample size and limit of error of estimate. It expresses the probability that the difference between the estimate based on the sample of a particular size and its true value does not exceed the specified limit or error. 2.6 Range - The difference between the largest tions in the sample ( see Appendix A ). and the smallest observa-

NOTE - In case the number of test results in the sample is ten or more, they shall be divided into subgroups of five test results each taking them consecutively in the same order as obtained. The range of each subgroup shall then be determined with a view to obtaining the mean range ( see 2.6 )

2.7 Mean Range - The mean of a set of ranges in the sample ( see 2.6 and Appendix A ).

calculated

for subgroups polyester or

2.8 Sample - Collection of packages of continuous filament polyamide flat yarn selected for inspection from a lot. 2.9 Test Specimen -A package of continuous performing single test. specific filament

portion of the yarn selected from a polyester or polyamide flat yarn for

3. SAMPLING OF CONTINUOUS POLYAMIDE FLAT YARN

FILAMENT

POLYESTER

OR the flat

3.1 Unless otherwise agreed to between the buyer and the seller, number of packages of continuous filament polyester or polyamide yarn to be taken from a lot shall be in accordance with Table 1. 3.2 The packages shall be selected at random from a lot.

3.2.1 When the sample is selected before the packages are packed cases, the procedure of sampling shall be simple random sampling systematic sampling as given in 3.1 or 3.3 respectively of IS : 4905-1968*.

in or

3.2.2 When the packages are to be selected from the cases, the procedure of sampling shall be two-stage sampling given in 3.5 of IS : 4905-1968*.
*Methods for random sampling. 4

IS : 7703 ( Part IV ) - 1981

TABLE

1 NUMBER

OF PACKAGES

TO

BE CHOSEN

FROM

A LOT

( Clauses 3.1 and 3.3.2.1 ) NUMBER OF PACKAGES IN THELOT 2 51 101 301 to to to to 50 100 300 500 NUMBER OF PACKAGES TO BE SELECTED 2 3 5 8 13 20

501 to 1000 1 001 and above

3.3 Number of Tests 3.3.1 The minimum number of tests to be conducted for various characteristics shall depend upon the accuracy with which the characterisTable 2 gives the number of tests necessary for tics are to be determined. determination of linear density, tenacity, elongation at break, evenness and oil content for varying limits of error. The probability level for number of tests given in Table 2 varies between 95 to 98 percent.
TABLE 2 NUMBER OF TESTS

( Clauses 3.3.1 and 3.3.2.1 ) CHARACTERISTIC T; Linear Density Tenacity Elongation at Break Evenness Oil Content 60 190 _ 190 1,5 25 85 210 85 LIMIT OF ERROR OF MEAN ( PERCENT ) _---_---7 13 15 2 3 4Th I 10 11 15 45 120 45 10 20 50 20 5 15 30 150 15 10 20 100 10 5 10 50 5 5 2.5 20 15 10 -

20 5

3.3.1.1 For knowing the limit of error of mean corresponding to particular number of tests carried out for determination of a quality characteristics, Table 2 has been recast and given in Appendix B with number of tests appearing in first column while the entries in subsequent columns give corresponding limit of error of mean for various quality characteristics.

5

IS : 7703( Part IV ) - 1981 3.3.2 Unless otherwise agreed to between the buyer and the seller, 20 tests for tenacity, elongation at break and 10 tests for linear density, evenness, and oil content shall be made. 3.3.2.1 As far as possible, equal number of test specimens shall be drawn from each package drawn according to 3.1 and 3.2. The number of test specimens taken from each package shall be determined by dividing the number of tests to be conducted ( see Table 2 ) by the number of packages selected (see Table 1 ). If it comes out to be a fractional number its maximum integral part (say i ) shall be taken and i or ( i + 1) specimen shall be taken from each selected package so as to obtain the requisite number of test specimens. In case the number of tests are less than the number of packages selected, one or more test specimen may be drawn from each selected package to get the number of test specimens to be an integral multiple of 5. For example, when there are 501 to 1 000 packages in the lot, 13 packages are selected for testing. According to 3.3.2 for routine testing, the number of tests for tenacity are 20 while they are 10 for linear density. For drawing test specimens for tenacity 20 test specimens are to be taken from 13 packages. Thus one ( maximum integral part of 20/13 ) test specimen is taken out from each of 13 packages giving only 13 test specimens. The remaining 7 ( =2013) test specimen are drawn one In case of linear density, the number each from any 7 of the 13 packages. of packages drawn (13) is greater than the number of test specimens (10) required. Hence instead of testing only 10 test specimens, 15 ( the smallest integral multiple of 5 greater than 13 ) test specimens are tested. Here one test specimen is drawn from each of the 13 packages and the remaining 2 ( =15-13 ) test specimens are drawn one each from any two of the 13 packages. 3.3.3 TQ determine the characteristics broken the sample, selected according to 3.3.2.1 shall number of broken filament counted. 4. CRITERIA FOR CONFORMITY filament, each package in be visually examined and

4.1 For ascertaining the conformity of the lot to specification requirements, the procedure given in 4.1.1 or 4.1.2 shall be adopted. It may be noted that the criteria given in 4.1.1 and 4.1.2 is applicable when the specification limit refers to the individual test result and hence should not be applied in cases where specification limit is referring to average of the lot. The procedure for determining conformity of lot is illustrated in examples given in 5.1. 4.1.1 One-Sided Specification Limit conforming to the specification if: The lot shall be declared as than

a) the value of the expression ( Z-kR ) or (X--kR ) is greater or equal to L, when the lower specification limit, L is given; OR 6

IS : 7703 ( Part IV ) - 1981 b) the value of the expression ( jz+kR ) or (E+kR) is less than equal to U, when the upper specification limit U, is given. or

where the values of the factor k are given in Table 3 for different sample sizes, and U and L refer to the specification limits for individual test results. 4.1.2 For Two-Sided Speci$cation conforming to the specification if: a) the value of the expression b) the value of the expression c) the value of the expression Limits R/( U-L) ( Z+kR ( X-kR The lot shall be declared or R/( U-L) ) or ( %+kR ) or ( E-kR) ) < B, < U, and 2 L as

where the values of the factors B and k are given in Table 3 for different sample sizes, and U and L refer to the specification limits for individual test results.
TABLE 3 VALUES OF THE FACTORS

( Clauses 4.1.1 and 4.1.2)
SAMPLE SIZE

n
5 10 15

k 0.3 0.4 0.5

B 1.0 0.9 0.8

4.2 In case of the quality characteristic broken filament, the lot shall be considered conforming to the specification requirements, if all the packages tested according to 3.3.3 meet the specification requirements. 5. ILLUSTRATIVE EXAMPLE

5.1 When Specification Limit Refers to Individual Test Result - A consignment of nylon yarn of 12/l SD Designation containing 250 packages was delivered to a buyer. The buyer desires to ascertain the conformity of the lot to the requirement of linear density of 12 denier with tolerance of rt5 percent. The number of packages to be chosen according to Table 1 from the lot of 250 packages are 5 and the number of tests to be made for linear density according to 3.3.2 are 10.
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Suppose, the packages are packed in 10 cases. Starting from any case and counting them in a predetermined order, we may select every alternative case; open the same, and select one package at random from each case. Two test specimen of desired length shall be taken out and tested according to IS:7703 (Part I)-1975 from each of the packages selected. The observations obtained in denier are as follows: 11.33 11.08 1222 11.96 12.07 12.10 11'95 11.93 12.45 11'48

The mean of the test results shall be calculated as follows: 11*33+12~22+......+11~93+11~48 The mean linear density ( X ) = 10 zz- 118.57 10 = 11.857 " 11.86

The mean range I? of test results calculated by taking the ranges of two groups each consisting of five consecutive test results shall be: R = 1*12+1*02 _ 2.14 2 2 Applying the criteria given in 4.1.2 We have: 1.07

w
a) U-_L=1.2 b) x+kR

1.07

= 089

< 0.9 (B)

= 11.86+0*4x 1.07 = 11.86+0.43 = 12.29 < 12.60 (U)

c) X--kR

= 11*86-0.43 = 11.43 > 11'40 (L)

where, the values of B and k are given in Table 3. 8

IS : 7703 ( Part IV ) - 1981 Since, the criteria given under 4.1.2 is satisfied, lot meets the specification requirements. we conclude that the

NOTE-In case the specification limit refers to the average of the lot, the concepts of AQL, LQL, Producer's Risk and Consumer's Risk are not applicable as such. However, the limit of error of mean given in Table 2 can be made use of for determining the conformity of the lot, as illustrated in example below ( see 5.2 ).

5.2 When Specification Limit Refers To Average of the Lot - a consignment of 40/10/O nylon yarn containing 800 packages was delivered to a buyer who desires to ascertain the conformity of the lot to requirement of average tenacity of minimum 5.0 grams/denier. The number of packages to be selected according to Table 1 from the lot of 800 packages are 13 and the number of tests to be made for tenacity according to 3.3.2 are 20. Suppose, the packages in the sample are to be selected before they are The method given in 3.3 of IS:4905-1968 may be adopted packed in cases. for drawing the random sample. So, dividing 800 by 13 we get 61 as the maximum integral part. Open any page, say 26 of IS:4905 and choosing any row, say 293, we read the first 3 digits which are 071. Thus counting the packages in a predetermined order we select 71st, 132nd ( =71+61 ), 193rd ( =132+61 ), 254, 315, 376, 437, 498, 559, 620, 681, 742 and 3rd ( i.e. 742+61=803 ) package. To get 20 test specimen we draw one specimen from each of the 13 packages and the remaining 3 test specimen are drawn one each from any seven of the 13 packages. Test them according to IS: 7703 ( Part II )-1975. The observations obtained are as follows: 5.3 5.4 4.9 5.0 4.9 The mean of the test results The mean tenacity 5.3 5'4 5.2 5.2 5.3 5.0 5'2 5.4 5.4 4.8 5.2 5.1 5.0 5.1 4.9 as follows:

shall be calculated

g/d ( X ) =

IS : 7703 ( Part IV ) - 1981 From Table 2, we note determination of mean. determination, i.e., 5'00 specified value of 5'0 g/d that 20 tests correspond to 3 percent error of Thus, the observed average minus the error of g/d ( =5*15-0.15 ) is not less than the minimum and hence the lot is accepted as conforming.

APPENDIX

A

( Clauses 2.4, 2.6, 2.7 and 4 )
GLOSSARY OF SYMBOLS

Mean; if x1, x9 . . . . . . . . . . . . . . . x, are the n measurements in a sample, then x = x, +x, .*... ;; . . . . . . . . +x,

of the items

Range; if x,, XL, . . .._.......... xn are the n measurements of items in a sample arranged in the ascending order of magnitude, then R=xn-x1.

R Mean Range; if R,, R, . . . . . . . . . . . . . . . R, are the range of m subgroups
of five observations each (so that the sample size n=5m), R=Rl+R k " .I............. m +R, then

Co-efficient of R or R for the criteria for conformity. or R U-L

B Maximum value for the expression &L

in criteria for conformity for two-sided specification limits. U Upper specification limit. L Lower specification limit. 9 Less than or equal to. > Greater than or equal to. 10
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APPENDIX' ( Clause 3.3.1.1 )

B

LIMIT OF ERROR OF MEAN CORRESPONDING TO DIFFERENT NUMBER OF TESTS FOR VARIOUS QUALITY CHARACTERISTICS B-l. Table 4 gives the limit of error of mean corresponding to different number of test carried out for various quality characteristics. The probability level for the limit of error of mean given in Table 4 varies between 95 to 98 percent.
TABLE 4 LIMIT OF ERROR OF MEAN

( Clauses 3.3.1.1 and B-l. ) NUMBEROF TESTS CHARACTERISTICS h -Elongation Evenness at Break (4) 10 7 5 4 2 1.5 1 1.5 2 3 5 4 7 1.5 1 (5) 20 15 13 11 10 9 2

y--Linear Density (2) 4 3 2 1.5 1.0 -

Tenacity (3) 7 5 4 3 -

Oil Content (6) 7 5 4 3

1

(1)
5 10 15 20 25 30 45 50 60 85 100 120 150 190 210

11

INTERNATIONAL
Base Units QWMy

SYSTEM
Unit

OF UNlTS

( SI UNITS )
Symbol

Length Mass Time Electric current Thermodynamic temperature Luminous intensity Amount of substance
Supplementary Qwzriry Units

metre kilogram second ampere kelvin candela mole

m kg
S

A K cd mol

Unit

Symbol

Plane angle Solid angle Derived
Units

radian steradian

rad
ST

Quantity

Unit

Symbol N

Definition

Force Energy Power Flux Flux density Frequency Electric conductance Electromotive force Pressure, stress

newton joule watt weber tesla hertz siemens volt Pascal

W Wb T HZ S V Pa

1 N= 1kg. m/s% 1 J=l N.m 1 W=l J/s 1 Wb=l V.s I T=l Wb/m' 1 Hz=1 c/s (s-l) 1 S=l A/V 1 V=l W/A 1 Pa=1 N/ml

